Serial No. 
Vishnu K. Agarwal 



Claims 

What is claimed is: 



A method of treating a semiconductor device, comprising: 

providing a capacitor having a first plate, a dielectric over said first plate, 
and a first conductive layer over said dielectric; and 
(posing said first conductive layer to an N 2 /H 2 plasma. 

2. The method in claim 1, wherein said step of providing a capacitor comprises providing 
10 an in-process Capacitor; and said method further comprises a step of providing a second 
conductive layenover said first conductive layer. 

ji 3. The method in claim 2, further comprising a step of defining a top plate with said first 
conductive layer and said second conductive layer. 

% 
00 

Cp 4. A method of passivating^a conductive material, comprising: 
0 providing said conSug)^ material, wherein said conductive material has an 

W ability 

^ to associate with oxygen; and 

f§° exposing said conductive material to a plasma. 

5. The method in claim 4, wherein said kep of exposing said conductive material to a 
plasma causes a reduction in said ability of^aid conductive material to associate with 
oxygen. 



25 



6. The method in claim 4, wherein said step of exposing said conductive material to a 
plasma comprises exposing said conductive material to a plasma containing a selection of 
nitrogen and hydrogen. \ 
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7v The method in claim 6, wherein said step of exposing said conductive material to a 
plasma containing nitrogen comprises exposing said conductive material to a plasma 
selected from a group consisting of an N 2 /H 2 plasma, an N 2 plasma, an H 2 plasma, an NH 3 
plasma, and mixtures thereof. 

8. The method in claim 7, wherein said step of exposing said conductive material to a 
plasma containing nitrogen comprises exposing said conductive material to an N 2 /H 2 
plasma under parameters including: 

a temperaturV ranging from about 150 to about 600 degrees Celsius; 

an H 2 gas flowW about 50 to about 2000 seem; 

an N 2 gas flow of\about 5 to about 1000 seem; 

an Ar gas flow of about 200 to about 2000 seem; 

an RF power rangingtfrom l dj>out 50 to about 1000W; 

a pressure ranging fi^AiboAt 1 millitorr to about 10 torr; and 

a process time rangir^^m about 10 seconds to about 240 seconds. 

9. The method in claim 7, wherein said step of exposing said conductive material to a 
plasma containing nitrogen comprises\exposing said conductive material to an NH 3 
plasma under parameters including: \ 

a temperature ranging from about\l50 to about 600 degrees Celsius; 

an NH 3 gas flow of about 5 to abom 1000 seem; 

an Ar gas flow of about 200 to about\2000 seem; 

an RF power ranging from about 50 tmabout 1000W; 

a pressure ranging from about 1 millitoir to about 10 torr; and 

a process time no greater than about 500 seconds. 

10. A method of affecting a surface of a conductiveMayer included as part of a capacitor 
plate, comprising: \ 

introducing an oxygen- free material to said conductive layer of said capacitor; and 
passivating said surface with said oxygen-free material. 
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IT. The method in claim 10, wherein said step of introducing an oxygen- free material 
corWises introducing a gas containing said oxygen-free material. 

12. Th^method in claim 1 1, wherein said step of introducing a gas comprises 
introducing a generally un-ionized gas. 

13. The method in claim 12, wherein said step of introducing a generally un-ionized gas 
comprises providing a nitrogen-free gas. 

14. The method fn claim 12, wherein said step of introducing a generally un-ionized gas 
comprises providing a gas selected from a group consisting of ammonia, diborane, 
phosphine, hydrazines, monomethylhydrazine, carbon tetrafluoride , CHF 3 , HC1, boron 
trichloride, carbon-silrcon compounds, and mixtures thereof. 

15. The method in claiiA 14^herein said step of introducing a generally un-ionized gas 
comprises providing a Jj^selicted from a group consisting of ammonia, diborane, 
phosphine, hydrazi^mo^methylhydrazine, carbon tetrafluoride , CHF 3 , HC1, boron 
trichloride, methylsilane, hexiamethyldisilane, hexamethyldisilazane, and mixtures 
thereof. \ 

16. The method in claim 15, whe\ein said step of passivating said surface comprises 
exposing said surface to an ammonia gas under parameters including: 

a temperature ranging from aoout 150 to about 600 degrees Celsius; 

an ammonia gas flow of about o to about 1000 seem; 

an Ar gas flow of about 200 to about 2000 seem; 

a pressure ranging from about SoWllitorr to about 1 atmosphere; and 

a process time no greater than about 500 seconds. 

17. A method of forming a capacitor, comprising: 
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\forming a capacitor plate, comprising: 
\ providing a first conductive layer in a first environment; 
\ exposing said first conductive layer to a passivation gas; and 
\ depositing a second conductive layer over said first conductive layer. 

18. The methodVi claim 17, wherein said step of exposing said first conductive layer to a 
passivation gas further comprises exposing said first conductive layer to a passivation gas 
ex situ. \ 

19. The method in claim 17, wherein said step of exposing said first conductive layer to a 
passivation gas further comprises exposing said first conductive layer to silane in a 
second environment. \ 

20. The method in claim 17, Wherein said step of exposing said first conductive layer 
comprises exposing said first conductive layer to a passivation gas in situ. 

21. The method in claim 17, wherAi saad/step of exposing said first conductive layer 
comprises exposing said first conck^^Tayer to a passivation gas while still in said first 
environment. A 

22. The method in claim 17, wherein saidWp of providing a first conductive layer 
comprises providing a first conductive layerVn an oxygen-free environment; and wherein 
said step of exposing said first conductive layW comprises exposing said first conductive 
layer to a passivation gas in said oxygen-free environment. 

23. The method in claim 22, wherein said step of depositing a second conductive layer 
comprises depositing said second conductive layer iksaid oxygen-free environment. 

24. The method in claim 22, wherein said step of depositing a second conductive layer 
comprises depositing said second conductive layer in a seaond oxygen free-environment. 
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25( A method of forming a conductive line over a substrate, comprising: 
\ depositing a conductive plug over said substrate; 
^depositing a nitride over said plug in an ambient atmosphere, wherein said nitride 
\ has a surface bond; 
treating said surface bond; and 
depositing a metal over said nitride. 

26. The methodNin claim 25, wherein said step of treating said surface bond comprises 
treating said surfate bond before said step of depositing a metal. 

27. The method in clSum 26, wherein said step of treating said surface bond further 
comprises treating said\urface bond in said ambient atmosphere. 

28. The method in claim 2V, wherein said step of treating said surface bond further 
comprises treating said surface bond in a reducing atmosphere. 

29. The method in claim 28^vWein said step of treating said surface bond further 
comprises inhibiting an ability o/i\said nitride to adsorb oxygen. 

30. A damascene process, comprising: 

depositing a first layer of insuWion over a substrate; 
etching a first hole in said first liayer of insulation; 
filling said first hole with a metal\ 

depositing a second layer of insulation over said first layer of insulation; 
etching a second hole in said secondUayer of insulation and over said first hole; 
providing an interface layer over saidWtal and within said second hole; and 
exposing said interface layer to a nitrogWhydrogen plasma. 

31. A semiconductor process, comprising: \ 
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V providing a first conductive layer; 
providing a second conductive layer on said first conductive layer; and 
inhibiting a formation of oxide between said first conductive layer and said 
second 

Conductive layer with a passivator material. 

32. The process irVclaim 31, wherein said step of inhibiting a formation of oxide 
comprises preventing: an oxygen molecule from moving from said first conductive layer 
to said second conductive layer. 

33. The process in clainrS2, wherein said step of preventing an oxygen molecule from 
moving from said first conductive layer comprises preventing said oxygen molecule from 
associating with said first coVductive layer. 

34. The process in claim 33, wherein said step of providing a first conductive layer 
further comprises providing a first conductive layer having a bond, wherein said bond has 
an activity property; and wherein said step of preventing said oxygen molecule from 
associating with said first conductive k^br comprises reducing said activity property. 

35. The process in 33, wherein^aid^tep of preventing said oxygen molecule from 
associating with said first conductive layer comprises preventing said oxygen molecule 
from being adsorbed onto said first conductive layer. 

\ 

36. A method of forming a semiconductor device, comprising: 

depositing a first conductive layer having a surface; 
incorporating an oxygen-free material into said surface; 
depositing a second conductive layer on said surface; and 
exposing said second conductive layer tb a thermal process. 

37r-The tfiethod in^cIaiSr36rAvhersin: 
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said step of depositing a first conductive layer comprises depositing a capacitor 
\ plate; 

said method further comprises depositing an insulator over said second 
conductive 

Wer; and 

said step of exposing said second conductive layer to a thermal process comprises 
flowing said insulator. 

38. The method in claim 36, wherein: 

said step of depositing a first conductive layer comprises depositing a plug; and 
said step of exposing said second conductive layer to a thermal process comprises 
flowing said second conductive layer. 

39. The method in claim 36, wherein said step of exposing said second conductive layer 
to a thermal process comprises exposing said second conductive layer to an alloy process. 

40. A method of constructtoffa multi-layered device, comprising: 

providing a first ^^duUive layer in a first environment; 

protecting said first conductive layer from oxygen association, wherein said 

protecting step is accomplished with a second environment formed of a 
gas selected from a group consisting of: 

a plasma, \ 

a non-ionizedgas, 

a nitrogen-containing gas, 

a nitrogen-free eas, 

an in situ gas, \ 

an ex situ gas, ana 

combinations thereof; and 
providing a second conductive layer on said first conductive layer. 
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41. A method of processing a semiconductor device, comprising: 
\ depositing a first conductive material; 

\ introducing said first conductive material to a nitrogen-containing plasma; 
depositing a second conductive material over said first conductive material; and 
exposing said first conductive material and said second conductive material to a 
\ thermal process. 

42. The methocmn claim 41, wherein said step of exposing said first conductive material 
and said second conductive material to a thermal process further comprises developing an 
oxide between saidVirst conductive material and said second conductive material, 
wherein said oxide isSless than 10 angstroms thick. 

43. A method of passivating a multilayer conductive structure, comprising: 

layering a first conaucti^ material; 

introducing a selec^e«-of N 2 /H 2 , N 2 , and NH 3 gas to said first conductive material; 
releasing nitrogen from said gas with electromagnetic energy; and 
layering a second conductive material over said first conductive material. 

44. The method in claim 43, wherein said step of releasing nitrogen from said gas with 
electromagnetic energy comprises directing ultraviolet light toward said gas. 

45. A method of treating a wafer, comprising: 

depositing a first conductive layer onto said wafer; 
exposing said wafer in situ to a reducing environment; and 
depositing a second conductive laW. 

46. The method in claim 45, wherein said step of exposing said wafer in situ to a 
reducing environment comprises exposing sam wafer to silane gas. 
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*T7. The method in claim 46, further comprising a step of exposing said wafer in situ to 
an*N 2 /H 2 plasma prior to said step of depositing a second conductive layer. 

48. Tne method in claim 47, wherein said step of exposing said wafer in situ to an N 2 /H 2 
plasma comprises exposing said wafer in situ to said N 2 /H 2 plasma prior to said step of 
exposing said wafer to silane gas. 

49. A method of processing a wafer, comprising: 

depositing a first conductive layer having a grain boundary; and 
associating a non-oxygen material with said grain boundary by exposing said first 
conductive layer to a selection consisting of: 
\ an N 2 /H 2 plasma, 
\ an N 2 plasma, 
m H 2 plasma, 
anYjH 3 plasma, 
an NH 3 rum-plasma gas, 
a sildu^sas, and 
a/iomranation thereof. 

50. The method in claim 49, whe\ein said step of depositing a first conductive layer 
further comprises depositing a tungsten nitride layer. 

51. The method in claim 50, further comprising a step of depositing a second conductive 
layer over said first conductive layer. \ 

52. The method in claim 50, further comprising a step of depositing a dielectric over said 
first conductive layer. \ 

53. The method in claim 52, further comprising^ 

depositing a second conductive layer overpaid dielectric; and 
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« t 

cposing said second conductive layer to a selection consisting of: 
an N/H 2 plasma, 
N 2 plasma, 

an i^Tplasma, 
an NH 3 Nion-plasma gas, 
a silane gas, and 
a combination thereof. 



54. A method of forming a semiconductor device, comprising: 
providing a first conductive layer; and 

preventing at l^east some oxygen from migrating in relation to said first conductive 
layer. 



55. The method in claim 54, wherein said method further comprises providing a 
dielectric onto sfLidifiYst conductive layer; and wherein said step of preventing at least 
some oxygen frdn/ migrating comprises preventing at least some oxygen from migrating 
from said dielectric to ^aid first conductive layer. 



56. The method i 



reclaim 54, wherein said method further comprises providing a second 
conductive layer onto said first conductive layer; and wherein said step of preventing at 
least some oxygen from migrating comprises preventing at least some oxygen from 
migrating from said mrst conductive layer to said second conductive layer. 

^7. A semiconductor device, comprising: 
a substrate; 

a ri^^gnductive layer over said substrate; 
a dielectric over said substrate; 

a second conductive layer over said first conductive layer; and 
a non-oxygen material between said first conductive layer and said second 
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Conductive layer. 

58. The semiconductor device of claim 57, wherein: 

said dielectric is over said first conductive layer; 

said second aonductive layer is over said dielectric; and 

said non-oxygen material is between said first conductive layer and said dielectric. 

59. The semiconductondevice of claim 57, wherein said first conductive layer is over 
said dielectric. \ 

60. The semiconductor device of claim 59, further comprising a third conductive layer 
between said substrate and said dielectric. 

61. A capacitor, comprising: \ 

a bottom plate comprising tungsten nitride and having a surface; 
nitrogen at said surface; \ 

a dielectric comprising takmum pentoxide over said surface; and 
a top plate over said die^rtric. 

62. A capacitor, comprising: \ 

a first plate; \ 

a dielectric over said first platec and 

a second plate over said dielectmc, comprising: 

a first non-polysilicon conductive layer over said dielectric, and 
a second conductive layer^over said first non-polysilicon conductive layer. 

dielectric contains oxygen; wherein said first 
trogen; and wherein said second conductive 




63. The capacitor in claim 62, wherein said 
non-polysilicon conductive layer contains ni 
layer comprises polysilicon. 
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M. The capacitor in claim 63, wherein: 

\ said dielectric layer consists of a selection from tantalum pentoxide and barium 
\ strontium titanate; and 

\ said first non-polysilicon conductive layer consists of a selection from tungsten 
\ nitride and tantalum nitride. 

65. The capacitor in claim 64, wherein said second plate comprises an oxygen- free 
second plate. 

66. The capacitor in claim 64, wherein said second plate comprises an oxide layer 
between said first non-polysilicon conductive layer and said second conductive layer, 
wherein said oxrde layer is less than 10 angstroms thick. 

67. The capacitor m claim 64, wherein said first non-polysilicon conductive layer and 
said second conductive layer are less than 10 angstroms apart and are separated by a 
silicon dioxide layer. \ * 

68. A pair of series-cojJpMi capacitors, comprising: 

a first conductive layer; 

a dielectric over said nrst conductive layer; 

a second conductive layer over said dielectric; 

a third conductive layer \ess than 10 angstroms over said second conductive layer; 
and \ 

an oxide of said third conductive layer between said second conductive layer and 



69. The pair of series-coupled capacitors in claim 68, wherein said first conductive layer, 
said dielectric, and said second conductive layer define a first capacitor; and wherein said 
second conductive layer, said oxide, and sa\d third conductive layer define a second 
capacitor. » 



said third conductive Mayer, 
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7(J. A semiconductor device, comprising: 
a conductive line; 

^ a plug under said conductive line; and 

interposing layer between said conductive line and said plug and comprising a 
non-oxygen stuffing material. 

71. The semiconductor device in claim 70, wherein said interposing layer comprises 
grain boundariesvand nitrogen between said grain boundaries. 

72. The semiconductor device in claim 71, further comprising an oxide between said 
interposing layer and skid conductive line. 



m 



73. An in-process devi^f^mprising: 
a substrate; and 

a conductive layer overpaid substrate and having a surface stuffed with a non- 
oxygen material. 
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74. The in-process device of claim a3, wherein said surface is a nitrogen-stuffed surface. 



75. The device in claim 74, wherein sard surface is contacting an oxygen molecule. 
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